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(57)Abstract: 

PROBLEM TO BE SOLVED: To ensure high transfer efficiency, to form a high density and high quality image over 
a long period of time and to prevent the occurrence of unevenness in a solid black part even at high temp, and 
humidity by specifying the specific surface area, etc., of superfine particle-shaped Ti02 added to magnetic toner 
particles. 

SOLUTION: Superfine particle-shaped Ti02 made hydrophobic by surface treatment with a fatty acid salt of Al 
and hydrophobic silica as additives are added to magnetic toner particles contg. a bonding resin and magnetic 
powder. The Ti02 has 80-120m2/g specific surface area, 50-80wt.% hydrophobic degree and 0.4-1. 1wt.% alumina 
content The magnetic toner particles are mixed with 1 0-40 pts.wt carrier particles based on 1 00 pts.wt. of the 
toner particles. In the case of>40 pts.wt. carrier particles, stabilities of image density, fog and resolution 
deteriorate at the time of continuous printing. In the case of<10 pts.wt., the magnetic toner particles aggregate. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the developer for electrophotography which mixed the magnetic toner particle which contains binding resin 
and magnetic powder at least, and the carrier particle The ultrafine particle titanium oxide in which said magnetic toner 
particle carried out surface preparation and which carried out hydrophobing with fatty-acid aluminum, A hydrophobing 
silica is added. Said ultrafine particle titanium oxide The developer for electrophotography which are 50 - 80 % of the 
weight, and 0.4 - 1.1 % of the weight of alumina contents whenever [ specific-surface-area 80-120m2/g and 
hydrophobing ], and carried out 10-40 weight section mixing of said carrier particle to said magnetic toner particle 100 
weight section. 

[Claim 2] The developer for electrophotography of claim 1 whose carbon numbers of the fatty-acid part of said fatty- 
acid aluminum are 15-20. 

[Claim 3] The developer for electrophotography of claims 1 or 2 whose additions of said ultrafine particle titanium 
oxide in said magnetic toner particle are less than 1 % of the weight. 

[Claim 4] the mean particle diameter of said magnetic toner particle ~ 5-12 micrometers it is — one developer for 
electrophotography of claims 1-3. 

[Claim 5] the mean particle diameter of said carrier particle - 10-100 micrometers it is - one developer for 
electrophotography of claims 1-4. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the developer for electrophotography for developing the electrostatic 

latent image in a xerography. 

[0002] 

[Description of the Prior Art] Although there are a printer besides a copying machine, FAX, etc. in the device using a 
xerography in recent years, 2 component methods with which these development methods use a toner, a carrier, etc., and 
1 magnetic component method using the toner with which the magnetic substance is contained inside a toner not using a 
carrier and the nonmagnetic 1 component method which does not use the magnetic substance into a toner further are 
learned. 

[0003] Moreover, the toner for developers was not what can also fully satisfy the effectiveness of fluid grant further 
rather than had the enough stability of electrification, although silica pulverized coal, titanium oxide pulverized coal, 
etc. were generally used for the object of fluid improvement. 

[0004] Then, the method of performing surface treatment to titanium oxide pulverized coal by the silicone oil, a 
coupling agent, etc., giving hydrophobicity, and aiming at improvement in the stability of electrification, a fluidity, and 
dispersibility with each official report of JP,2- 109058, A, JP,4-40467,A, JP,4-70847,A, and JP,4-340558,A, is proposed. 
[0005] However, titanium oxide pulverized coal by which the conventional proposal is made, In order to stabilize the 
electrification nature under each environment and to raise whenever [ hydrophobing ], using a processing agent so 
much, it is not [ that it is easy to condense titanium oxide pulverized coal ] necessarily effective in fluid improvement, 
and imprint nature gets worse as a result, deterioration of concentration or image quality arises by long-term activity, 
concentration and image quality deteriorate by the activity under heat and high humidity, or concentration 
nonuniformity occurs. 
[0006] 

[Problem(s) to be Solved by the Invention] It is offering the developer for electrophotography which the object of this 
invention has good imprint effectiveness, and can obtain rear-spring-supporter high concentration and a high-definition 
image at a long period of time, and black solid nonuniformity f s does not generate under heat and high humidity. 
[0007] 

[Means for Solving the Problem] Such an object is attained by following this invention. 

[0008] (1) In the developer for electrophotography which mixed the magnetic toner particle which contains binding 
resin and magnetic powder at least, and the carrier particle The ultrafine particle titanium oxide in which said magnetic 
toner particle carried out surface preparation and which carried out hydrophobing with fatty-acid aluminum, A 
hydrophobing silica is added. Said ultrafine particle titanium oxide The developer for electrophotography which are 50 - 
80 % of the weight, and 0.4 - 1.1 % of the weight of alumina contents whenever [ specific-surface-area 80-120m2/g and 
hydrophobing ], and carried out 10-40 weight section mixing of said carrier particle to said magnetic toner particle 100 
weight section. 

[0009] (2) The developer for electrophotography of the above (1) whose carbon numbers of the fatty-acid part of said 
fatty-acid aluminum are 15-20. 

[0010] (3) The above (1) or (2) developers for electrophotography whose addition of said ultrafine particle titanium 
oxide in said magnetic toner particle is less than 1 % of the weight. 

[001 1] (4) the mean particle diameter of said magnetic toner particle - 5-12 micrometers it is - one developer for 
electrophotography of above-mentioned (1) - (3). 

[0012] (5) the mean particle diameter of said carrier particle - 10-100 micrometers it is ~ one developer for 
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electrophotography of above-mentioned (1) - (4). 

[0013] In addition, the toner containing the titanium oxide processed with the fatty-acid metal salt is indicated by JP,4- 
452,A. However, it is the nonmagnetic toner which is indicated here. Therefore, unlike this invention, an alumina 
content is not indicated at all whenever [ hydrophobing / of titanium oxide ]. 
[0014] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 

[0015] The developer for electrophotography of this invention contains a magnetic toner particle and a carrier particle. 
[0016] The magnetic toner particle of this invention contains binding resin and magnetic powder, and an external 
additive is added further. In this invention, the ultrafine particle titanium oxide and the hydrophobic silica which carried 
out surface preparation and which carried out hydrophobing with fatty-acid aluminum as an external additive are used. 
For specific surface area, whenever [ 80-120m2/g and hydrophobing ] is [ the alumina content of the ultrafine particle 
titanium oxide in this case ] 0.4 - 1 . 1 % of the weight 50 to 80% of the weight. Moreover, the mixing ratios of a 
magnetic toner particle and a carrier particle are the carrier particle 10-40 weight sections to the magnetic toner particle 
100 weight section. 

[0017] Thus, using an external additive, imprint effectiveness can be good, and can obtain rear-spring-supporter high 
concentration and a high-definition image at a long period of time by making the mixing ratio of a magnetic toner 
particle and a carrier particle into the above-mentioned range, and generating of black solid nonuniformity can be 
controlled also under heat and high humidity. On the other hand, if specific surface area becomes larger than 120m2/g, 
it will become easy to condense, and it becomes imprint effectiveness and the cause of image quality lowering, and 
filming occurs. 

[0018] Moreover, if it becomes smaller than 80m2/g, a fluidity will get worse, the conveyance nature of a magnetic 
toner particle worsens, and it becomes easy to generate black solid nonuniformity. 

[0019] Furthermore, if whenever [ hydrophobing ] becomes smaller than 50 % of the weight, it will become impossible 
to maintain the stability of the development property under each environment, and generating of concentration lowering 
will come to be especially seen at the time of heat and high humidity. Moreover, if 80 % of the weight is surpassed, the 
stability of electrification will get worse, and a magnetic toner particle will carry out the charge up especially under 
damp. For this reason, imprint effectiveness will fall. 

[0020] Moreover, if the alumina content of ultrafine particle titanium oxide becomes less than 0.4% of the weight, the 
amount of adsorption of a fatty acid will fall, a fatty acid will become two-layer adsorption further, coagulation will take 
place at the time of desiccation, and a big and rough particle will be generated. For this reason, imprint effectiveness 
falls and deterioration of image quality and generating of black solid nonuniformity are seen. 
[0021] In addition, specific surface area is the value which meant the BET specific surface area and was measured by 
the pressure constant method for BET method in area meter (German SUTORE line company make). 
[0022] Moreover, an alumina content is the value measured by the assay by fluorescence-X-rays equipment. 
[0023] Whenever [ hydrophobing ] is measured as follows. 10ml of methanol solutions of predetermined concentration 
(% of the weight) is extracted in a test tube with 25ml stopper. A little (about lOmg) ultrafine particle titanium oxide is 
thrown in, and the existence of sedimentation is checked. It examines with the methanol solution in every 2.5 % of the 
weight, whenever [ hydrophobing ] is displayed by sedimentation weightlessness % - sedimentation owner weight %, 
and this is considered as whenever [ hydrophobing ]. 

[0024] Moreover, in addition of only a hydrophobic silica, there is an inclination which the negative electrification 
nature of a magnetic toner particle increases under low-humidity/temperature, electrification becomes excessive and 
fogging occurs. Moreover, deterioration of the image quality under heat and high humidity is seen, and black solid 
nonuniformity occurs. On the other hand, in addition of only ultrafine particle titanium oxide, sufficient fluidity of a 
magnetic toner particle is not acquired, but generating of black solid nonuniformity is seen. Moreover, image quality 
will deteriorate. 

[0025] Moreover, if a carrier particle surpasses 40 weight sections to the magnetic toner particle 100 weight section, the 
image concentration at the time of a continuation print, fogging, and the stability of resolution will get worse. Moreover, 
when it comes to under 10 weight sections, it becomes easy to generate the white stripe by condensation of a magnetic 
toner particle. Moreover, the black solid nonuniformity deterioration of the image quality by the continuation print and 
under heat and high humidity will occur. 

[0026] The external additive of a magnetic toner particle used for this invention is explained further. The hydrophobic 
ultrafine particle titanium oxide which carried out surface preparation and which carried out hydrophobing with fatty- 
acid aluminum is the thing of 0.4 - 1 .1 % of the weight of alumina contents 50 to 80% of the weight whenever 
[ specific-surface-area 80-120m2/g and hydrophobing ]. 
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[0027] In this case, although the titanium oxide with which the surface preparation by fatty-acid aluminum is presented 
is the anatase usually obtained by the sulfuric-acid method, it may be a rutile. And the mean particle diameter of the 
primary particle is about 10-30nm, and after surface treatment, the mean particle diameter of the primary particle is 
about 20-40nm as it is large. 

[0028] The process of surface treatment is as follows. That is, distributed adjustment is carried out, the titanium oxide 
used as a raw material which is usually a hydrated compound is washed, and it calcinates after desiccation, and it 
distributes after this, grinds, and classifies further. To this classified thing, specified quantity addition is carried out, and 
fatty-acid aluminum is processed, is washed to it, it dries to it, and above-mentioned hydrophobic ultrafine particle 
titanium oxide is obtained through predetermined heat treatment and the process of grinding. 

[0029] In this case, as fatty-acid aluminum used, there is especially no limit and it can use the aluminium compound of 
the following fatty acids. As a fatty acid, namely, a formic acid, an acetic acid, a propionic acid, butanoic acid, a valeric 
acid, A caproic acid, enanthic acid, a caprylic acid, pelargonic acid, a capric acid, Undecylic acid, a lauric acid, a 
tridecyl acid, a myristic acid, pentadecyl acid, A palmitic acid, a heptadecyl acid, stearin acid, a nonadecane acid, 
arachin acid, Behenic acid, a lignoceric acid, a cerotic acid, a heptacosane acid, a montanoic acid, Saturated fatty acid, 
such as a melissic acid and a RAKUSERU acid, an acrylic acid, a crotonic acid, Unsaturated fatty acid, such as 
isocrotonic acid, undecylenic acid, oleic acid, an elaidic acid, a cetoleic acid, an erucic acid, brassidic acid, a sorbic acid, 
linolic acid, a linolenic acid, an arachidonic acid, a PUROPI all acid, and a steer roll acid, etc. is mentioned. 
[0030] Especially, the fatty acid of carbon numbers 15-20 and division saturated fatty acid are desirable, and are 
specifically pentadecyl acid, a palmitic acid, a heptadecyl acid, stearin acid, a nonadecane acid, arachin acid, etc. Stearin 
acid etc. is especially desirable practically. 

[0031] As for the addition of the ultrafine particle titanium oxide which carried out surface preparation and which 
carried out hydrophobing with the fatty-acid aluminum in a magnetic toner particle, it is desirable that it is less than 1 % 
of the weight, and it is especially desirable that it is 0.1 - 0.8 % of the weight further 0.05 to 0.9% of the weight. The 
effectiveness of this invention improves by considering as such an addition. On the other hand, if there are too many 
additions, the conductivity of a toner becomes high, and electrification will fall and it will be easy to become the cause 
of concentration lowering. 

[0032] Moreover, there is especially no limit that the hydrophobic silica used with the ultrafine particle titanium oxide 
which carried out surface preparation, and which carried out hydrophobing with fatty-acid aluminum as an external 
additive in this invention should just use a well-known thing. What processed the front face by the coupling agent, 
silicone oil, etc. may be used if needed. 

[0033] It is desirable to use that the mean particle diameter (diameter when converting projected area into a circle when 
a particle is not spherical) of whose is 5-20nm as a hydrophobic silica. 

[0034] Moreover, as for the addition of the hydrophobic silica in a magnetic toner particle, it is desirable that they are 
0.1-5 % of the weight and further 0.3 - 2.0 % of the weight. The effectiveness of this invention improves by 
considering as such an addition. On the other hand, if an addition increases, negative electrification of a magnetic toner 
particle will become excessive under low-humidity/temperature, it becomes easy to generate fogging, and if an addition 
decreases, sufficient fluidity of a magnetic toner particle will no longer be acquired. 

[0035] The magnetic toner particle for the electrophotography developers of this invention can be made to contain a 
magnetic particle as an external additive with a hydrophobic silica and hydrophobic ultrafine particle titanium oxide. 
[0036] The addition of the magnetic particle in a magnetic toner particle is made into about 0.1 - 10 % of the weight. 
Thereby, irrespective of development bias, generating of fogging can be controlled and good image quality can be 
acquired. 

[0037] The configuration of the magnetic toner particle by which the above external additives of this invention were 
added contains binding resin and magnetic powder as an internal agent at least, and as binding resin, although each thing 
conventionally used for a toner, for example is usable, SUCHIRE system copolymerization resin is especially suitable. 
Styrene system copolymerization resin is obtained from the copolymerization reaction of a styrene system monomer and 
the vinyl system monomer which can be copolymerized. 

[0038] As a monomer which can be copolymerized, in this case, styrene and its derivative, A methyl acrylate, an ethyl 
acrylate, acrylic-acid isopropyl, acrylic-acid n-butyl, Acrylic-acid alpha-ethylhexyl, acrylic-acid alpha-hydroxyethyl, 
Acrylic-acid hydroxypropyl, a methyl methacrylate, ethyl methacrylate, Methacrylic-acid isopropyl, n-butyl 
methacrylate, methacrylic-acid isobutyl, Methacrylic-acid n-hexyl, methacrylic-acid lauryl, methacrylic-acid alpha- 
hydroxyethyl, Acrylic ester, such as methacrylic-acid hydroxypropyl, or methacrylic ester, other vinyl ester, ethylene 
system olefins, and ethylene system unsaturated carboxylic acid are mentioned. 

[0039] In addition, vinyl ester, ethylene system olefins, and ethylene system unsaturated carboxylic acid are mentioned. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



5/21/2004 



Page 4 of 9 



[0040] In addition, polyester resin is also usable. Polyester resin is obtained by the condensation polymerization reaction 
of a polybasic acid component and a polyhydric-alcohol component. 

[0041] As polybasic acid in this case, the aliphatic series polycarboxylic acid represented by oxalic acid, malonic-acid, 

succinic-acid, glutaric-acid, adipic-acid, pimelic-acid, suberic-acid, azelaic-acid, SEBESHIN acid, MEREIN acid, 

fumaric-acid, phthalic-acid, isophthalic acid, terephthalic-acid, 1, 4-cyclohexane dicarboxylic acid, 1, and 3- 

cyclohexane dicarboxylic acid, alicyclic polycarboxylic acid, and its anhydride are mentioned. 

[0042] As polyhydric alcohol, moreover, ethylene glycol, propylene glycol, A trimethylene glycol, 1,4-butanediol, 1,5- 

pentanediol, 1,6-hexanediol, 1, 7-heptane diol, 1, 8-octanediol, 1, 9-nonane diol, 1, 10-Deccan diol, a pinacol, 

Hydrobenzoin, a bends pinacol, a cyclopentane -1, 2-diol, a cyclohexane -1, 2-diol, a cyclohexane -1, the aliphatic 

polyalcohol represented by 4-diol, aromatic series polyalcohol, and alicyclic polyalcohol are mentioned. 

[0043] As other resin, an epoxy resin, silicone resin, a fluororesin, polyamide resin, acrylic resin, polyurethane resin, 

polyether resin, polyvinyl alcohol resin, polyethylene, an ethylene-vinyl acetate copolymer, polypropylene, etc. are 

mentioned. 

[0044] If needed, two or more kinds can be mixed and these resin can also be used, although only one kind may be used. 

[0045] Furthermore, as a manufacturing method of these resin, it can manufacture in conventionally well-known 
polymerization methods, such as a suitable combination of a solution polymerization method, a suspension- 
polymerization method, an emulsion-polymerization method, a bulk-polymerization method, thermal polymerization, 
catalytic polymerization, a high-pressure-polymerization method, low voltage polymerization methods, and these 
polymerization methods. 

[0046] On the other hand, as magnetic powder, there are no metals, such as iron, manganese, cobalt, nickel, and 
chromium, and Metallic oxides, such as those alloys, and chrome oxide, an iron sesquioxide, a tri-iron tetraoxide, The 
ferrite of each thing known as a magnetic material from before expressed with general formula MO-Fe 203 (one sort or 
two sorts or more of metals with which M is chosen from a metal group univalent [, such as Fe, Mn, Co, nickel, Mg, Zn, 
Cd, Ba, and Li, ] or divalent) is usable. 

[0047] and magnetic powder - mean particle diameter of 0.01-10 micrometers especially - 0.05-3 micrometers it is - 
things are desirable. If mean particle diameter becomes small, since the magnetism of a magnetic toner particle will 
become low, it is in the inclination which toner omission generates. On the other hand, when mean particle diameter 
becomes large, image concentration falls and it is in the inclination for image quality to deteriorate. 
[0048] In this case, mean particle diameter is measured by the following approach. He is Micromeritics made from the 
Shimazu science device by the BET one point method for BET method. Specific surface area (BET one point method 
for BET method) Sw is surveyed using flow soap 2300 form. And what is necessary is just to ask for mean particle 
diameter D from the relation between grain size and specific surface area according to the following formulas. 
[0049] Sw=[sigmani 4pi(Di/2) 2] / [sigmanirho(4/3) pi (Di/2) and 3] =6-/rho-DSw; - specific-surface-area Di; particle 
diameter ni; — the number rho of particles ; D= 6/rho-Sw of consistencies of fine particles - as for especially the 
magnetic powder content in a magnetic toner particle, it is desirable that it is 30 - 60 % of the weight 20 to 70% of the 
weight again. If a magnetic powder content decreases, since the magnetism as a magnetic toner particle will decline, 
when image degradation of degradation of resolution, buildup of fogging, etc. arises and a magnetic powder content 
increases, it is in the inclination for the electrification engine performance to fall and for fixable [ of image 
concentration / lowering and fixable ] to get worse. 

[0050] the mean particle diameter of the magnetic toner particle in this invention - 5-12 micrometers it is - if 
resolution will get worse if things are desirable and mean particle diameter becomes large, a high-definition image is no 
longer obtained and mean particle diameter becomes small - the fluidity of a developer - getting worse - a developer - 
- condensing ~ being easy — image quality deteriorates. 

[0051] With a Coulter counter, the volume particle diameter of measured value is computed in measurement of the 
mean particle diameter of a magnetic toner particle, and let mean particle diameter be mean particle diameter the 50% at 
it. In a Coulter counter, the iso ton II (coal tar electronics company make) is used as the electrolytic solution, for 
example, it is 100 micrometers of diameters of aperture. Volume criteria are measured using Coulter counter TA-II (coal 
tar electronics company make). 

[0052] An electrification control agent and other additives may also be included in the magnetic toner particle for 
developers in this invention as an internal agent if needed. An electrification control agent is added if needed, in order to 
control an electrification polarity, the amount of electrifications, etc. It is desirable to use the electrification control 
agent of the low-molecular-weight polymer of the weight average molecular weight 1,000-20,000 indicated by JP,3- 
256053,A by this invention. As for such an electrification control agent, it is desirable that it is 0.05 in magnetic toner 
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particle - 10 weight section extent. 

[0053] Moreover, as for a metallic complex azo system color and the Nigrosine system color, to the magnetic toner 
particle for developers in this invention, not containing is desirable, the case where a metallic complex azo system color 
and the Nigrosine system color are contained among electrification control agents — especially — the initial toner 
content in a developer - increasing — a toner - the time of making it rich — the increment in fogging of toner scattering 
and the non-image section, and lowering of concentration — it is because it is easy to produce toner SUPENTO etc. 
further. Such a metallic complex azo system color internal is not desirable, and the Nigrosine system color are indicated 
byJP,2-72373,Aetc. 

[0054] Moreover, the carbon black of 0.1 - 10 weight section may be added as a color tone ready pigment. 
[0055] Moreover, as an additive with which internal [ of others ] is carried out, olefins or silicone oils, such as a wax, 
polyethylene, and polypropylene, can be used. A wax is added as a release agent if needed for offset prevention. 
Although what is necessary is for there to be especially no limit in the wax to be used, and just to use well-known 
various waxes, for example, polyethylene wax, a polypropylene wax, silicone wax, etc. in this invention, these are 
chosen according to demand characteristics. As for the content of these waxes, it is desirable that it is 0.5 in toner 
particle - 20 weight section. 

[0056] The magnetic toner particle for developers in this invention can add an external additive to the toner particle 
containing an internal agent, and can manufacture it by mixing with high-speed mixers, such as a Henschel mixer and a 
V type blender. 

[0057] There is especially no limit in the construction material of the carrier which uses the developer for 
electrophotography of this invention although a carrier particle is mixed by the magnetic toner particle, and iron, 
magnetite, and various soft magnetic materials, such as various ferrites, are usable. 

[0058] in this case, any of the well-known presentations various [, such as a Mg-Cu-Zn ferrite, a nickel-Zn ferrite, and a 
Cu-Zn ferrite, ] as a ferrite - although — it is usable. 

[0059] If needed, these carrier particles may have coats, such as acrylic resin, silicone resin, and fluorine system resin, 
or may also contain binders, such as polyester resin and styrene-acrylic resin, like the above-mentioned toner particle. 
The carrier particle contained in the developer of this invention is the mean particle diameter of 10-100 micrometers. It 
is 20-80 micrometers more preferably. It is desirable that it is a thing. When mean particle diameter becomes large, 
resolution gets worse and it is in the inclination which the contamination inside the plane by toner scattering generates. 
Moreover, when mean particle diameter becomes small, it is in the inclination which carrier length generates. 
[0060] In this case, it expresses with 50% particle diameter of volume particle diameter calculation of the measured 
value in the micro truck method mean particle diameter. Namely, what is necessary is to use a dispersant and just to 
compute the sample which water was made to distribute from the data obtained by measuring volume criteria for 
example, using a micro truck STD (7991-0) type (product made from LEEDS&NORTHRUP). 
[0061] In the developer of this invention, the carrier particle mixed is 10 - 40 weight section to the magnetic toner 
particle 100 weight section as above-mentioned. 

[0062] In addition, what is necessary is just to use a NAUTA mixer, a V type blender, etc. on the occasion of mixing. 
[0063] 

[Example] Hereafter, the concrete example of this invention is given with the example of a comparison, and this 
invention is explained to a detail. However, these do not limit this invention at all. 

[0064] The hydrophobic ultrafine particle titanium oxide used as an additive in the following examples and examples of 
a comparison is shown in a table 1. 
[0065] 
[A table 1] 
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S 1 









(Sfi%) 


! (fifi%) 


A 




106.9 


60.0 


0.90 


B 




85.6 


72.5 


1.03 


C 




113.1 


52.5 


0.52 


D* 




130.6* 


57.5 


0.73 


E* 




71.2* 


60.0 


0.86 


F* 




109.9 


42.5* 


0.49 


G* 




93.2 


85.0* 


1.05 


H* 




101.4 


62.5 


0.31* 


I* 




102.7 


57.5 


1.29* 


J* 




96.0 


52.5 


\ 0.80 


K* 




98.0 


62.5 


0.81 



[0066] Moreover, manufacture of a carrier particle was performed as follows. 

[0067] Manufacture 10.5Mg(OH)2-7.5CuO-20ZnO-62Fe 203 of a carrier particle The thing of a presentation (mol %) 
was put into the mixer, and it was made the slurry regime, mixed, and ground in attritor further. It spray-dryer-corned, 
this was dried and it sintered with the electric furnace further. Subsequently, the carrier particle 1 (mean particle 
diameter of 35 micrometers), the carrier particle 2 (mean particle diameter of 50 micrometers), and the carrier particle 3 
(mean particle diameter of 70 micrometers) were obtained with the shifter and the pneumatic elutriation machine. 
[0068] The developer for electrophotography was created using the above thing. 

[0069] The toner constituent of the example 1 following was enough mixed with the Henschel mixer, with the heat 
dissolution kneading machine, after kneading, it cooled and coarse grinding was performed with the hammer mill. Then, 
after pulverizing in a jet impact mill, the following external additive was mixed for the superfluous fines region with the 
Henschel mixer after clearance with the pneumatic elutriation machine. 

[0070] Then, the pneumatic elutriation machine removed the superfluous coarse powder region, and the magnetic toner 
particle of predetermined particle size distribution was obtained, the mean particle diameter of this magnetic toner 
particle -10 micrometers it was . 

[0071] Furthermore, the magnetic toner particle 100 weight section and mean particle diameter of 50 micrometers which 
were obtained 25 weight sections mixing of the carrier particle 2 was carried out, and the developer was created. 
[0072] 

Toner constituent; 

- Magnetic powder 62 weight sections - styrene-butyl acrylic resin The 100 weight sections - polypropylene wax Five 
weight sections - electrification control agent The 1.5 weight sections External additive; 

(as opposed to the toner constituent 100 weight section) 

- Hydrophobic silica The 0.5 weight sections - hydrophobic ultrafine particle titanium oxide A The 0.1 weight sections - 
magnetic particle In 3.0 weight sections examples 2 example 1, the magnetic toner particle was obtained like the 
example 1 except changing hydrophobic ultrafine particle titanium oxide A of an external additive into B. the mean 
particle diameter of this magnetic toner particle - 10 micrometers it was . 

[0073] Furthermore, the magnetic toner particle 100 weight section and mean particle diameter of 50 micrometers which 
were obtained like the example 1 25 weight sections mixing of the carrier particle 2 was carried out, and the developer 
was created. 

[0074] In example 3 example 1, the magnetic toner particle was obtained like the example 1 except changing 
hydrophobic ultrafine particle titanium oxide A of an external additive into C. the mean particle diameter of this 
magnetic toner particle - 10 micrometers it was . 

[0075] Furthermore, the magnetic toner particle 100 weight section and mean particle diameter of 50 micrometers which 
were obtained like the example 1 25 weight sections mixing of the carrier particle 2 was carried out, and the developer 
was created. 

[0076] In example of comparison 1 example 1, the magnetic toner particle was obtained like the example 1 except 
adding the external additive except hydrophobic ultrafine particle titanium oxide A. the mean particle diameter of this 
magnetic toner particle - 10 micrometers it was . 
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[0077] Furthermore, the magnetic toner particle 100 weight section and mean particle diameter of 50 micrometers which 
were obtained like the example 1 25 weight sections mixing of the carrier particle 2 was carried out, and the developer 
was created. 

[0078] In example of comparison 2 example 1, the magnetic toner particle was obtained like the example 1 except 
changing hydrophobic ultrafine particle titanium oxide A of an external additive into D. the mean particle diameter of 
this magnetic toner particle 10 micrometers it was . 

[0079] Furthermore, the magnetic toner particle 100 weight section and mean particle diameter of 50 micrometers which 
were obtained like the example 1 25 weight sections mixing of the carrier particle 2 was carried out, and the developer 
was created. 

[0080] In example of comparison 3 example 1, the magnetic toner particle was obtained like the example 1 except 
changing hydrophobic ultrafine particle titanium oxide A of an external additive into E. the mean particle diameter of 
this magnetic toner particle -- 10 micrometers it was . 

[0081] Furthermore, the magnetic toner particle 100 weight section and mean particle diameter of 50 micrometers which 
were obtained like the example 1 25 weight sections mixing of the carrier particle 2 was carried out, and the developer 
was created. 

[0082] In example of comparison 4 example 1, the magnetic toner particle was obtained like the example 1 except 
changing hydrophobic ultrafine particle titanium oxide A of an external additive into F. the mean particle diameter of 
this magnetic toner particle —10 micrometers it was . 

[0083] Furthermore, the magnetic toner particle 100 weight section and mean particle diameter of 50 micrometers which 
were obtained like the example 1 25 weight sections mixing of the carrier particle 2 was carried out, and the developer 
was created. 

[0084] In example of comparison 5 example 1, the magnetic toner particle was obtained like the example 1 except 
changing hydrophobic ultrafine particle titanium oxide A of an external additive into G. the mean particle diameter of 
this magnetic toner particle — 10 micrometers it was . 

[0085] Furthermore, the magnetic toner particle 100 weight section and mean particle diameter of 50 micrometers which 
were obtained like the example 1 25 weight sections mixing of the carrier particle 2 was carried out, and the developer 
was created. 

[0086] In example of comparison 6 example 1, the magnetic toner particle was obtained like the example 1 except 
changing hydrophobic ultrafine particle titanium oxide A of an external additive into H. the mean particle diameter of 
this magnetic toner particle - 10 micrometers it was . 

[0087] Furthermore, the magnetic toner particle 100 weight section and mean particle diameter of 50 micrometers which 
were obtained like the example 1 25 weight sections mixing of the carrier particle 2 was carried out, and the developer 
was created. 

[0088] In example of comparison 7 example 1, the magnetic toner particle was obtained like the example 1 except 
changing hydrophobic ultrafine particle titanium oxide A of an external additive into L the mean particle diameter of 
this magnetic toner particle - 10 micrometers it was . 

[0089] Furthermore, the magnetic toner particle 100 weight section and mean particle diameter of 50 micrometers which 
were obtained like the example 1 25 weight sections mixing of the carrier particle 2 was carried out, and the developer 
was created. 

[0090] In example of comparison 8 example 1, the magnetic toner particle was obtained like the example 1 except 
changing hydrophobic ultrafine particle titanium oxide A of an external additive into J. the mean particle diameter of 
this magnetic toner particle - 10 micrometers it was . 

[0091] Furthermore, the magnetic toner particle 100 weight section and mean particle diameter of 50 micrometers which 
were obtained like the example 1 25 weight sections mixing of the carrier particle 2 was carried out, and the developer 
was created. 

[0092] In example of comparison 9 example 1, the magnetic toner particle was obtained like the example 1 except 
changing hydrophobic ultrafine particle titanium oxide A of an external additive into K. the mean particle diameter of 
this magnetic toner particle — 10 micrometers it was . 

[0093] Furthermore, the magnetic toner particle 100 weight section and mean particle diameter of 50 micrometers which 
were obtained like the example 1 25 weight sections mixing of the carrier particle 2 was carried out, and the developer 
was created. 

[0094] In example of comparison 10 example 1, the magnetic toner particle was obtained like the example 1 except 
adding the external additive which made the amount of hydrophobic ultrafine particle titanium oxide A the 0.5 weight 
section except for a hydrophobic silica, the mean particle diameter of this magnetic toner particle - 10 micrometers it 
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was . 

[0095] Furthermore, the magnetic toner particle 100 weight section and mean particle diameter of 50 micrometers which 
were obtained like the example 1 25 weight sections mixing of the carrier particle 2 was carried out, and the developer 
was created. 

[0096] 25 weight sections mixing of the carrier particle 3 with a magnetic toner particle 100 weight section and a mean 
particle diameter of 70 micrometers obtained in example 4 example 1 was carried out, and the developer was created. 
[0097] 25 weight sections mixing of the carrier particle 1 with a magnetic toner particle 100 weight section and a mean 
particle diameter of 35 micrometers obtained in example 5 example 1 was carried out, and the developer was created. 
[0098] 15 weight sections mixing of the carrier particle 2 with a magnetic toner particle 100 weight section and a mean 
particle diameter of 50 micrometers obtained in example 6 example 1 was carried out, and the developer was created. 
[0099] 35 weight sections mixing of the carrier particle 2 with a magnetic toner particle 100 weight section and a mean 
particle diameter of 50 micrometers obtained in example 7 example 1 was carried out, and the developer was created. 
[0100] In example 8 example 1, the magnetic toner particle was obtained like the example 1 except changing 
hydrophobic ultrafine particle titanium oxide A of an external additive into the 1 .2 weight section from the 0.1 weight 
section, the mean particle diameter of this magnetic toner particle - 1 0 micrometers it was . 

[0101] Furthermore, the magnetic toner particle 100 weight section and mean particle diameter of 50 micrometers which 
were obtained like the example 1 25 weight sections mixing of the carrier particle 2 was carried out, and the developer 
was created. 

[0102] Five weight sections mixing of the carrier particle 2 with a magnetic toner particle 100 weight section and a 
mean particle diameter of 50 micrometers obtained in example of comparison 1 1 example 1 was carried out, and the 
developer was created. 

[0103] 50 weight sections mixing of the carrier particle 2 with a magnetic toner particle 100 weight section and a mean 
particle diameter of 50 micrometers obtained in example of comparison 12 example 1 was carried out, and the developer 
was created. 

[0104] (Print test) The print test of 3000 sheets was carried out as mentioned above with the laser beam printer (six- 
sheet opportunity [ A part for /]) of marketing of the obtained developer, and the image concentration at the first stage 
[ under ordinary temperature normal relative humidity (20 degree-C60%RH) ] and 3000-sheet print event, image quality 
and the early image concentration under heat and high humidity (32.5-degree-C80%RH), image quality (image quality), 
and black solid nonuniformity were evaluated. Moreover, the imprint effectiveness in ordinary temperature normal 
relative humidity was also evaluated. 

[0105] In addition, assessment was performed by the intermittent print trial. 

[0106] An intermittent print trial transmits by setting fixed time amount (several seconds) spacing after transmitting data 
to a printer until it transmits again, and it means the thing of the test method with which a printer will be in non- 
operating status in the meantime. 

[0107] Measurement thru/or the assessment approach were carried out as follows. 

[0108] Image concentration; it evaluated by measuring with a reflection density plan (Macbeth). 

[0109] Imprint effectiveness; it is a value related to toner consumption, and it is computed by the following formula 

when A (g) and the amount of waste toners are set to B (g) for toner consumption. 

[0110] 

70% or more of imprint effectiveness (%) =[(A-B) /A] xlOO imprint effectiveness is judged to be good. 70% or more is 
equivalent to 90% or more of level on the usual print conditions which are not an intermittent print. 
[01 1 1] Image quality; it escaped fogging of a non-image, spilling of a toner, and in the alphabetic character, and by total 
assessment of resolution, O was made good, x was made into the defect, and five-step assessment of OO* *x was 
performed. In addition, it is the level which can use **. 

[01 12] Black solid nonuniformity; O was made good by assessment of the concentration nonuniformity of the black 

solid pattern by poor toner conveyance, x was made into the defect, and five-step assessment of 00**x was performed. 

In addition, it is the level which can use **. 

[01 13] A result is shown in a table 2. 

[0114] 

[A table 2] 
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[01 15] The effectiveness of this invention is clear from a table 2. In addition, in the developer of the example 1 of a 

comparison, fogging generating under low-humidity/temperature (10-degree-C20%RH) was remarkable. 

[01 16] In addition, in examples 1-7, when the fatty-acid aluminum at the time of obtaining the hydrophobic ultrafine 

particle titanium oxide of the external additive of a magnetic toner particle was changed to each aluminium compound 

of pentadecyl acid, a palmitic acid, a heptadecyl acid, and arachin acid from aluminum stearate, respectively, the good 

result equivalent to examples 1-7 was obtained. 

[0117] 

[Effect of the Invention] As stated above, the developer for electrophotography of this invention becomes what has a 
good fluidity and electrification stability by making a magnetic toner particle contain a hydrophobic silica and the 
hydrophobic ultrafine particle titanium oxide which excelled [ aluminum / fatty-acid ] in the dispersibility which carried 
out surface preparation, and which carried out hydrophobing, and the fluid grant effectiveness. 

[0118] Therefore, the developer for electrophotography of this invention has good imprint effectiveness, and can obtain 
the image which can obtain the high concentration which carried out rear-spring-supporter stability at the long period of 
time, and a high-definition image, and black solid nonuniformity does not generate at the time of heat and high 
humidity. 



[Translation done.] 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To ensure high transfer efficiency, to form a high density and 
high quality image over a long period of time and to prevent the occurrence of unevenness in 
a solid black part even at high temp, and humidity by specifying the specific surface area, 
etc., of superfine particle-shaped Ti02 added to magnetic toner particles. 
SOLUTION: Superfine particle-shaped Ti02 made hydrophobic by surface treatment with a 
fatty acid salt of Al and hydrophobic silica as additives are added to magnetic toner particles 
contg. a bonding resin and magnetic powder. The Ti02 has 80-120m2/g specific surface 
area, 50-80wt.% hydrophobic degree and 0.4-1. 1wt.% alumina content. The magnetic toner 
particles are mixed with 10-40 pts.wt. carrier particles based on 100 pts.wt. of the toner 
particles. In the case of>40 pts.wt. carrier particles, stabilities of image density, fog and 
resolution deteriorate at the time of continuous printing. In the case of<10 pts.wt., the 
magnetic toner particles aggregate. 
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